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{Title of the Invention] METHOD OF MANUFACTURING LIQUID
CRYSTAL DISPLAY DEVICE

[Abstract]

[Object] To provide a process for producing a liquid
crystal display device which is capable Qf preventing
generation of residual air bubbles within a liquid crystal
cell after sealing liquid crystals without extension of the
vacuum holding time at the time of bonding a color filter
- substrate and a counter substrate to each other and is short
in the degassing treatment time of the color filter
substrate in the process for producing the liquid crystal
display device by a dispenser method.

[Solving Means] The color filter substrate is subjected to
the degassing treatment by heat treatment A2 at the time of
producing the liquid crystal display device by the dispenser
method. A predetermined amount'of'the liquid crystals are
.thereaftervdispensed A3, A5 to at least either of the color
filter substrate or the counter substrate and the color
filter substrate and the counter substrate are bonded to
each other under a reduced pressure, by which the formation
of the liquid crystal cell and the liquid crystal injection

A6 are simultaneously executed.

[Claims]
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{Claim 1] A method of manufacturing a liquid crystal

display device, the method comprising the steps:

heating and degassing a group of color filter
substrates;

then, dropping a predetermined amount of liquid
crystéls on at least one of the counter substrate and the
color filter substrate; and

forming a liquid crystal cell and injecting liquid
crystals at the same time by bonding_fhe counter substrate
and the color filter substrate to each other under a reduced
pressure.
{Claim 2] A method according to claim 1, comprising the
step of changing the heating temperature thereof from 120°C

to 250 °C and the sustain time thereof from 4 hour to 36

hour in degassing the color filter substrate.

[Detailed Description of the Invention]
[0001]

[Technical Field of the Invention]

The present invention relates to a method of
manufacturing a liquid crystal display device by a dispenser
method.

[0002]

[Description of the Related Art]

Recently, a liquid crystal display device generally
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comprises a device which can display in color, that is, has
a color filter due to various functions of a personal
computer or a word processor, etc. for mounting the device.

[0003]

Figs. 3 and 4 show a general liquid crystal display
device. Fig. 3 shows a general color filter substrate. A
color filter 6 1is formed on a substrate 5 and a protection
film 7 is formed to cover an entire surface of the color
filter 6. A transparent substrate 8 is formed through the
protection film 7 and an isolation film 9 is formed to cover
an entire surface of the‘transparent substrate 8 and the
protection film 7 and a color filter substrate 4 is formed.

{0004]

A liquid crystal display device using the color filter
substrate 4 is composed as shown in Fig. 4. First, a
counter substrate 15 is formed by sequentially stacking the
transparent substrate 8 and the isolation film 9 on a
substrate 14.

[0005]

An orientation coﬁtrol film 10 is formed on the counter
substrate 15 and the color filter substraté 4 thus
constructed, the counter substrate 15 and the color filter
substrate 4 are opposite to each other through spacers 11,
they are bonded to each other, and thus a liquid crystal

cell is formed.
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[0006]

-Then, liquid crystals 13 are injected into the inside
of the liquid crystal cell and a liquid crystal display
device 16 is manufactured.

(0007]

[Problems to be Solved by the Invention]

In the liqﬁid crystal display device 16 having the
color filter substrate 4, due to a decompressed state when
the liquid crystals 13 are injected or the heating of the
orientation control film 10 when stable orientation is made,
gas is apt to generate from the color filter 6 and the
protection film 7. 1If gas generates from the color filter 6
and the protection film 7, residual air bubbles generate
within the liquid crystal cell after filling the liquid
crystals 13, and thus the liquid crystal display device 16
has a fatal defect.

[0008]

Therefore, Japanese.Unexamined Patent Application
PublicationlNo. H4—42129 discloses a method of degassing the
color filter 6 while maintaining the liquid crystals for a
long time under a reduced pressure and heating before
injecting the liquid crystals 13 in the liquid crystal cell
and preventing residual air bubbles from being generated
after the liquid crystals 13.

[0009]
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However, the method is not proper for a dispenser
method disclosed in Japanese Unexamined Patent Application
Publication No. S$62-89025 and Japanese Unexamined Patent
Application Publication No. S63-179323. That is, the
dispenser method of dropping a predetermined amount of the
liquid crystals 13 on any one of the counter substrate 15,
the color filter substrate 4 and bonding the two substrates
to each other under a reduced pressure, and making a cell
and injecting the liquid crystals 13 at the same time.

{0010]

Therefore, when employing the above-mentioned method of
maintaining the liquid crystal cell before injecting the
liquid crystals 13 for a long time under a reduced pressure
and heating in the dispenser method, an advantage of the
dispenser method which makes the two substrates to be cell
in a short time is damaged.

[0011]

The present invention is to solve the above-mentioned
problem, and an object of the present invenfion is to
provide a method of manufacturing a liquid crystal display
device capable of preventing residual air bubbles from being
generating within a liquid crystal cell after filling liquid
crystals without extending a vacuum holding time when the
counter substrate 15 and the color filter substrate are

bonded to each other.
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[0012]

[Means for Solving the Problems]

A method of manufacturing a liquid crystal display
device according to the present invention is characterized
by degassing a color filter before manufacturing a liquid
crystal cell.

[0013]

According to the present invention, it is possible to
shorten the degassing time of a color filter substrate,
manufacture under a conventional manufacturing condition
without extending the vacuum holding time when a liquid
crystal cell is manufactured, and prevent residual air
bubbles from being generating within the liquid crystal cell
after filling liquid crystals.

[0014]

[Descfiption of the Embodiments]

According to claim 1, a method of manufacturing a
liquid crystal display‘device, the methdd is characterized
by compriéing the steps of heating and degassing a group of
color filter substrates; then, dropping a predetermined
amount of liquid crystals on at least one of the counter
substrate and the color filter substrate; and forming a
liquid crystal cell and injecting liquid crystals at the
same time by bonding the counter substrate and the color

filter substrate to each other under a reduced pressure.
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[0015]

According to the construction, by'heating and degassing
a group of color filter substrates, the upper limit of a
heating temperature can be set up to a heat resistance
temperature of the color filter substrate and the degassing
time can be shortened. Further, when manufacturing a liquid
crystal cell, it is possible to obtain a liquid crystal
device by a dispenser method having the same condition as a
conventional technique. Furthermore, as described above,
because a group of color filter substrates are degassed, it
is possible to prevent residual air bubbles from being
generated after filling liquid crystals.

[0016]

In a method of manufacturing a liquid crystal display
device according to claim 2, in claim 1, the method is‘
characterized by comprising the step of changing the heating
temperature thereof from 120°C to 250 °C and the sustain time
thereof from 4 hour to 36 hour in degassing the color filter
substrate.

[0017]

According to the construction, it is possible to
perform excellent degassing treatment of the color filter
substrate. Hereinafter, an embodiment of the present
invention will be described with reference to Figs. 1 and 2.

Further, the same elements as Figs. 2 and 3 showing a
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conventional technique are denoted by like reference
numerals.

(0018]

(Embodiment)

Figs. 1 and 2 show a manufacturing method .of a liquid
crystal display device according to an embodiment of the
preéent invention.

[0019]

Fig. 1 sths a manufacturing process of a liquid
crystal display device according to a first embodiment of
the present invention. In a first process Al, as shown in
Fig. 2, a color filter substrate 4 is formed in the color
fiiter substrate side.

[0020]

In a second process A2, a group of color filter
substrates 4 are heated within a constant temperature
chamber, sustained for a predetermined time, and degassed
from the color filter.

{0021]

Fig. 2 shows a device for degassing from the color
filter 6. The color filter substrate 4 is provided in a
substrate holder which is provided within the constant
temperature chamber. Next, the color filter 6 is heated by
a heater'2, sustained for a predetermined time, and then

opened to a normal temperature and thus it is degassed.
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[0022]

Furthér; in the degassing treatment, the color filter
substrate 4 having the color filter 6 made of a polyester
resin and a protection film 7 made of an acrylate resin has
its heating temperature changed from 150° to 180° and its
sustained time changed from 6 hour to 12 hour, and thus
excellent degassing treatment of the color filter 6 and the
protection film 7 can be realized, and when the temperature
range and treatment time is not kept, the degassing
treatment ié fully not performed.

[0023]

In a third process A3, an orientation control film 10
is formed and a sealant 12 coated on the color filter
substrate 4 in which the degassing treatment is performed
and a predetermined amount of liquid crystals 13 are dropped
in a cell area surrounded by the sealant 12.

[0024]

On the other hand, in a fourth process A4, similar with
Fig. 3 showing a convention technique, a transparent
substrate 8 and an isolation film 9 are formed on a surface
of the substrate 14.

[0025]

Next, in a fifth process A5, the orientation control
film 10 is fdrmed on the counter substrate 15. The color

filter substrate 4 and the counter substrate 15 thus formed
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are used, in a sixth process A6, spacers 11 are scattered on
the counter substrate 15, the counter substrate 15 is
stacked on the color filter substrate 4 on which the liquid
crystals 13 are dropped under a reduced pressure, opened to
an atmosphere, a sealant 12 is cured on the counter
substrate 15, and thus the liquid crystal display device 16
is formed.

[0026]

In a method of manufacturing a liquid crystal display
device according to a first embodiment, because the color
filter substrate 4 is heated in advance in the second
process A2, it is unnecessary to degas from the color filter
in a process after the second process A2. Therefore, in the
sixth process A6, it is possible to prevent residual air
bubbles from being generated within a liquid crystal cell
with a process by a conventional dispenser method without
extending the vacuum holding time in making a liquid crystal
cell.

[0027]

Further, in fhe embodiment, a heating treatment of the
color filterx subétrate 4 is performed after forming the
isolation film 9, but the treatment may be performed before
forming the isolation film 9. Otherwise, the tréatment may
be performed after forming the orientation film.

[0028]
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Further, in the embodiment, the coating of the sealant
12 and the dropping of the liquid crystals 13 are performed
on the color filter substrate 4, but the same effect can be
obtained although the coating of the sealant 12 and the
dropping of the liquid crystals 13 are performed on the
counter substrate 15.

[0029]

[Advantages]

As described above, according to a method of
manufacturing a liquid crystal display device according to
thé present invention, it is possibie to obtain a liquid
crystal display device which prevents residual air bubbles
from being generating in a conventional manufacturing method
without extending the vacuum holding.time Qhen the counter
substrate and the color filter substrate are bonded to each
other by heating the color filter substrate in advance in a
group and degassing when manufacturing a liquid crystal
-display device by a dispenser method.

[0030]

Further, because the color filter substrate is heated
in a group in the degassing treatment, the upper limit of a
heating temperature can be set up to a heat resistance
temperature of the color filter substrate, so that it is
possible to shorten a heating sustain time, compared to a

conventional method which degasses after bonding the counter
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substrate and the color filter substrate to each other.
[Brief Description of the Drawings]
(Fig. 1]

Fig. 1 is a flowchart illustrating a manufacturing
process of a liquid crystal display device according to a
first embodiment of the present invention.

[Fig. 2]
Fig. 2 is a diagram illustrating a color filter

substrate according to the first embodiment of the present

invention.
[Fig. 3]
Fig. 3 is a diagram illustrating a general color filter
substrate.
[Fig. 4]
Fig. 4 is a diagram illustrating a general liquid
crystal display device.
[Reference Numerals]
4: color filter substrate
5: substrate
6: color filter
15: counter substrate

16: liquid crystal display device
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